Percutaneously absorbed NSAIDs attenuate local production of proinflammatory cytokines and suppress the expression of c-Fos in the spinal cord of a rodent model of knee osteoarthritis.
Nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly used in clinical situations to reduce inflammation and pain. Percutaneous administration is one of the routes mainly used in Japan to deal with the pain from acute injuries, to chronic pain such as chronic low back pain and osteoarthritis (OA). There have been no studies that report the effect of percutaneous administration of NSAIDs on chronic pain in animal models. This study aimed to investigate the effect of percutaneously absorbed NSAIDs on a rodent model of OA. OA was induced with an intra-articular injection of monoiodoacetate into the right knees (left knee was treated with saline, normal control) of female Sprague-Dawley rats. Physical evaluation, diameter, and the range of motion (ROM) of the knee joint, as well as pain-related behavior, were evaluated. Animals were killed and perfused 7 days after the intra-articular injection, and then local tissue from the knee [for cytokine assay: tumor necrosis factor (TNF)-α, interleukin (IL)-6, and nerve growth factor (NGF)] and spinal cord (immunostained for c-Fos protein reflecting neuronal excitation) were evaluated (n = 7 each). Twenty-eight days after the injection, the other rats were then divided into three groups and were identified by a plaster tape containing an NSAID or a vehicle applied to their OA (ipsilateral) knees: a vehicle-treated group, a loxoprofen-treated (lox) group, and a ketoprofen-treated (ket) group. The behavior elicited by von Frey hairs, inflammatory cytokines, and c-Fos protein at 0, 8, and 24 h after tape application were evaluated (n = 7 each). The plaster tapes contained corresponding NSAIDs used in clinical settings: lox 2.8 mg and ket 1.1 mg. Three of the OA animals were histologically evaluated. As the OA progressed, the ipsilateral knee joint showed OA-like appearance physically and histologically. The knee diameter increased and ROM decreased significantly (P < 0.05), showing histological OA-like cartilage degeneration. Pain threshold decreased significantly according to OA progression (P < 0.05). NSAID application significantly improved the threshold 24 h after application in both the lox and ket groups (P < 0.05) without any significant difference between groups. Cytokine concentrations and c-Fos were significantly suppressed in both lox and ket groups (P < 0.05). Lox suppressed TNF-α and NGF more than ket, whereas ket suppressed IL-6 more. Suppression of proinflammatory cytokines and c-Fos expression by clinically used NSAIDs suggests that their percutaneous administration may have an analgesic effect for treating chronic pain at a molecular level.